Fourteen isolates of Corynebacteruim pseudotuberculosis of them 7 were isolated from sheep with Caseous Lymphadenitis "biotype 1" and 7 isolated from buffaloes with Oedematous Skin Disease "biotype 2". All presented that Synergistic haemolytic activity and phospholipase D genes produced by biotype 2 (buffalo isolates) was generally higher than those by biotype 1(sheep isolates).
INTRODUCTION

Phospholipase D (PLD) is a potent exotoxin produced by
Corynebacteruim pseudotuberculosis of sheep origin (9, 11, 26) and by buffalo isolates (8) . PLD is a secreted exotoxin that possesses sphingomyelinase activity and has been shown to increase vascular permeability IN vivo (2, 30) , exhibit synergistic haemolysis (SH) of sheep blood cells in the presence of products from Rhodococcus equi and reduce the viability of ovine neutrophilis (2) . Depending upon the information that PLD is the major virulence factor in C. pseudotuberculosis , many significant efforts have been made to produce effective caseous lymphadenitis (CLA) vaccines.
The majority of prepared vaccines were derived from PLD-rich culture supernatants, inactivated with formalin to produce toxoid vaccine (6, 20, 21, 29) . But field application of these 
MATERIALS AND METHODS
Clinical specimens
Fourteen pus samples were collected aseptically from abscessed lymph nodes of naturally infected sheep (n=7) and buffaloes (n=7) found in two CLA-OSD endemic areas of Egypt. Microbiological examinations, followed by biochemical identification, were used as a gold standard to confirm infection with C. pseudotuberculosis. In brief, bacteriological cultures were made of pus specimens and the resultant C.
pseudotuberculosis-resembling colonies that stained Grampositive were tested further for biochemical properties (glucose fermentation, urease and catalase) (7, 31) . Synergistic haemolysis with Rhodococcus equi ATCC 33701 and inhibition of ß-haemolysis by Staphylococcus aureus ATCC 25923 were also evaluated (7, 31) .
Bacterial strains and culture condition
The study was undertaken with 7 isolates recovered from buffaloes infected with OSD and 7 isolates recovered from sheep infected with (CLA). Isolates were cultured initially into brain heart agar supplied with fosfomzein and nalidixic acid (31) .
Biotypes were determined by conventional tests as described previously (1) in addition to starch hydrolysis.
Starch agar hydrolysis test
It is prepared as in welcome to microbugs starch agar Clinical samples: 100 mg pus was resuspended in 1 ml TE/lysozyme. Samples were incubated for 1 h at 37 °C; 20 µl proteinase K (20 mg ml -1 ; Invitrogen) was added, followed by incubation for 2 h at 56 °C. Samples were divided into two aliquots of 500 µl, and 25 µl 30 % (w/v) sarcosyl was added to each; mixtures were incubated for 20 min at 65 °C and then for 5 min at 4 °C. DNA was purified and precipitated as described above.
Primers and PCR conditions
The oligonucleotide primers used in this study were designed to detect 16S rRNA and PLD genes of C. 
Electrophoresis and immunoblotting
Total proteins in each culture filtrate were measured by Lowry et al. (12) , then concentrated to 1/20 of the original volume (1 ml to 50 μl) by using the dry vacuum concentration ( Speedvac System-Savant # SS11).
Each concentration sample was treated with reducing buffer (Tris 91 g, SDS 1%, distilled water 500 ml) in the ratio of 1:1; the treated samples were immersed in a boiling water bath for 2 minutes to ensure protein denaturation.
Electrophoresis was performed (10) . Briefly 10 μl of each treated concentrate were loaded into each lane and electrophoresis was done for 4 to 6 hours at 100 volt. Gels were fixed overnight in 50% ethanol and 5% glacial acetic acid, followed by staining with 0.25% commasie dissolved in destaining solution (45% methanol, 5% glacial acetic acid, 50% distilled water) for 1 hour, followed by destaining of the gels till the background become completely clear. Proteins in some unstained gels were electrotransferred to nitrocellulose membranes (28) . Membranes that were blocked with blocking buffer (5% bovine serum albumin in 0.3% PBS-Tween, pH 7.2) for 2 hours were washed in washing buffer and spliced into strips. In this investigation, we used highly purified recombinant PLD produced in BCVRS by Ghoneim et al. (8) .
The rPLD antigen was used for preparation of highly specific hyperimmune serum against PLD. This rabbit hyperimmune serum was used for binding to specific electrophorotic bands
resulted in SDS-PAGE immunoblot technique
The strips were exposed to diluted rabbit hyperimmune serum (1:50) and incubated for 1 hour at 25°C. The strips were washed 3 times (5 minutes each) in washing buffer and then were exposed to goat antirabbit IgG peroxidase conjugate (Sigma) diluted 1:1000. Bound antibody was visualized by use of 4-chloro-1-naphthol/H 2 O 2 (0.5 mg /ml/0.15% in PBS with 17% methanol) as substrate. Inoculation with substrate was in dark at 25°C for 45 minutes.
Analysis of immunoblotted bands
PLD protein in bound bands was assayed by Gel-Proprogram (USA).
RESULTS
Characteristics of strains
The pattern of diagnostic tests for 14 strains revealed 7 strains of C. pseudotuberculosis of sheep origin and 7 strains of buffalo origin. Results in Table 1 revealed that the two biotypes could only be distinguished by nitrate reduction test and starch hydrolysis. C. pseudotuberculosis biotype 2 is nitrate positive and could hydrolyse starch. Moreover, it had been noticed that the two major criteria which are nitrate reduction and starch hydrolysis can distinguish these organisms as shown in Figure 1 . pseudotuberculosis. Lane 9 negative control.
Maximum yield of PLD produced by isolates of C. pseudotuberculosis
All isolates revealed SH activity by streaking on BH agar media and all isolates revealed synergistic haemolytic zones around streaked colonies with varying zone of haemolytic Phospholipase D productivity by C. pseudotuberculosis reaction, but all buffalo isolates showed the wider zones of haemolysis if compared with sheep isolates. The titers of haemolytic activity of C. pseudotuberculosis and the SH activity of both sheep and buffalo isolates are shown in Table 2 . Detection of PLD concentration in culture filtrates of C.
pseudotuberculosis of sheep and buffalo origin by SDS-PAGE and immunoblot technique
Results in Table 2 show that buffalo isolates produced PLD in concentration range from 18.2 μg /ml up to 23.9 μg /ml, while sheep isolates produced PLD in amounts ranged from 9.32 μg/ml up to 19.4 μg/ml. It can be observed that the highest concentration of PLD (19.4 μg/ml) was produced by sheep strain showing the least titer of SH activity (1.33) 3 . Also in buffalo isolates, it can noticed that strain No. 6 with haemolytic titre of (1.33) 4 produced PLD in concentration of 19.1 μg/ml in comparison to strain No. 5
which produced higher titer of SH activity (1.33) 7 but lower PLD productivity (18.2 μg/ml). Also it can be observed that all isolates that revealed the same titer of SH activity (1.33) 7 produced variable amounts of PLD 23.9 μg/ml, 23.1 μg/ml and 18.1 μg/ml from buffalo isolates No 3, 4, 5, respectively as shown in Table 2 .
DISCUSSION
To assess the SH of the two biotypes of C. prerequisite to molecular investigation of the enzyme and each extractivity to it including it's SH activity. Purification to near homogeneity has been reported, but it was a method that yields small amounts of enzymes. We need a purification method that Phospholipase D productivity by C. pseudotuberculosis would allow us to process large volumes of culture supernatant fluid and yield nearly homogenous PLD (6).
All buffalo isolates showed higher SH activity if compared with sheep isolates (biotype 1) as shown in Poor correlation was also reported by previous investigation, Muckle and Gyles, (14, 15) reported a poor correlation between PLD enzyme contents in supernatants of C.
pseudotuberculosis measured by radiometric assay. Egen et al. (6) reported that isolates having 3 fold variations in PLD concentration measured by radiometric assay produced nearly identical areas of haemolysis on Rhodococus blood agar plates.
The explanation of the reason of poor correlation between SH activity and the actual contents of PLD in supernatants of C. pseudotuberculosis still unexplained. Egen et al. (6) reported that there is still no definitive evidence that PLD and SH activity are one. The SH activity can be used as a predictive assay for the production of PLD by C.
pseudotuberculosis, but it is inadequate technique to detect the actual concentration of PLD in culture supernatants which can be achieved by SDS-PAGE and immunoblotting technique using highly specific anti-PLD antibodies to maintain a proper amount of PLD antigen in each dose of toxoid vaccine.
